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51 100 
ISCLRDGKSLKRITTASKKVKTSSDVLTDKDLSHLVWWKERLQTCKKPST 
STYMDNNRVSRGSSRTTKKPKVPNNVLDDKDLPHISWWKERLQMCKKFST 
PSYTDKKVS-RGSSRATKKPKIPNNVLDDKDLPHILWWKERLQMCRKFST 
RSWSKPRKVSRSISIVSRKMNKQGDLCNEGMLPHILWWKEKMERCRKPSS 
REQIRCVKERKFFATTAKKLKQPKSIPEEKDYVNIMWWKERMEFLRKPSS 
SYIR K R S SKKLK P VLDDKDLPHILWWKERLQ CRKPST 
101 150 
LQLIERLMYTNLLGLDPSLRNGSLKDGNLNWEMLQFKSRFPREVLLCRVG 
VQLIQRLEFSNLLGLDSKLKNGSVKEGTLNWEMLQFKSKFPRQVLLCRVG 
VQLIERLEFSNLLGLNSNLKNGSLKEGTLNWEMLQFKSKFPRQVLLCRVG 
MQLTQRLVYSNILGLDPTLRNGSLKDGSLNTEMLQFKSKFPREVLLCRVG 
ALLAKRLTYCNLLGVDPSLRNGSLKEGTLNSEMLQFKSKFPREVLLCRVG 
VQLI RL YSNLLGLDPSLRNGSLKEGTLNWEMLQFKSKFPREVLLCRVG 
151 200 
EFYEAIGIDACILVEYAGLNPFGGLRSDSIPKAGCPIMNLRQTLDDLTRN 
EFYEAWGIDACVLVEYAGLNPCGGLQSDSVPRAGCPVVNLRQTLDDLTQN 
EFYEAWGIDACILVEYVGLNPIGGLRSDSIPRASCPVVNLRQTLDDLTTN 
DFYEAVGFDACILVEHAGLNPFGGLRSDSIPKAGCPVMNLRQTLDDLTRC 
DFYEAIGFDACILVEYAGLNPFGGLHSDSIPKAGCPVVNLRQTLDDLTRN 
EFYEAIGIDACILVEYAGLNPFGGLRSDSIPKAGCPVVNLRQTLDDLTRN 
201 250 
GYSVCIVEEVQGPTPARSRKGRFISGHAHPGSPYVYGLVGVDHDLDFPDP 
GYSVCIIEEVQGPTQARSRKRRFISGHAHPGNPYVYGLAAVDHDLNFPEP 
GYSVCIVEEAQGPSQARSRKRRFISGHAHPGNPYVYGLATVDHDLNFPEP 
GYSVCIVEEIQGPTQARARKGRFISGHAHPGSPYVFGLAEVDHDVEFPDP 
GFSVCWEEVQGPTQARARKSRFISGHAHPGSPYVFGLVXDDQDLDFPEP 
GYSVCIVEEVQGPTQARSRK RFISGHAHPGSPYVYGLA VDHDLDFPEP 
251 300 
MPWGISRSARGYCMISIFETMKAYSLDDGLTEEALVTKLRTRRCHHLFL 
MPVIGISHSARGYCINMVLETMKTYSYEDCLTEEAIVTKLRTCQYHHLFL 
MPWGISHSARGYCINMVLETMKTYSSEDCLTEEAVVTKLRTCQYHYLFL 
MPVVGISRSAKGYCLISVLETMKTYSAEEGLTEEAVVTKLRICRYHHLYL 
MPVVGISRSAKGYCIISVYETMKTYSVEDGLTEEAVVTKLRTCRCHHFFL 
MPWGISRSARGYCIISVLETMKTYS EDGLTEEAVVTKLRTCRYHHLFL 
301 350 
HASLRHNASGTCRWGEFGEGGLLWGECSSRNFEWFEGDTLSELLSRVKDV 
HTSLTQDSCGTSKWGEFGEGGLLWGECSSRHFEWFDGSPLSDLLVKVKEL 
HTSLRRNSCGTCNWGEFGEGGLLWGECSSRHFDWFDGNPVSDLLAKVKEL 
HSSLRNNSSGTSRWGEFGEGGLLWGECSGKSFEWFDGNPIEELLCKVREI 
HNSLKNNSSGTSRWGEFGEGGLLWGECNARQQEWLDGNPIDELLFKVKEL 
HTSLRNNSSGTSRWGEFGEGGLLWGECSSR FEWFDGNPISELL KVKEL 
351 400 



Figure 3 



Inventor: Sally Mackenzie 
Title: Implementation of a Mitochondrial Mutator 

Docket No.: 1231-218 -4-6 



Arabidopsis 
Coininon Bean 
Soybean 
Rice 

Tomato 
Consensus 

Arabidopsis 
Common Bean 
Soybean 

Rice 
Tomato 
Consensus 

Arabidopsis 
Common Bean 
Soybean 

Rice 
Tomato 
Consensus 

Arabidopsis 
Common Bean 
Soybean 

Rice 
Tomato 
Consensus 

Arabidopsis 
Common Bean 
Soybean 

Rice 
Tomato 
Consensus 

Arabidopsis 
Common Bean 
Soybean 

Rice 
Tomato 
Consensus 

Arabidopsis 
Common Bean 
Soybean 

Rice 
Tomato 
Consensus 



346 
349 
348 
346 
341 
351 

396 
399 
398 
396 
391 
401 

446 

449 
448 
446 
441 
451 

496 
499 
498 
496 
491 
501 

546 
548 
547 
545 
540 
551 

596 
598 
597 
595 
590 
601 

646 
648 
647 
645 
640 
651 



YGLDDEVSFRNVNVPSKNRPRPLHLGTATQIGALPTEGIPCLLKVLLPST 

YGLDDEVTFRNTTVSSRHRARPLTLGTSTQIGAIHTEGIPSLLKVLLSPS 

YSIDDEVTFRNTTVSSGHRARPLTLGTSTQIGAIPTEGIPSLLKVLLPSN 

YGLEEKTVFRNVSVSLEGRPQPLYLGTATQIGVIPTEGIPSLLKIVLPPN 

YGLNDDIPFRNVTWSENRPRPLHLGTATQIGAIPTEGIPCLLKVLLPPH 

YGLDDEVTFRNVTVSS RPRPLHLGTATQIGAIPTEGIPSLLKVLLPP 

401 450 

CSGLPSLYVRDLLLNPPAYDIALKIQETCKLMSTVTCSIPEFTCVSSAKL 

CNGLPVLYIRNLLLNPPSYEIASKIQETCKLMSSLTCSIPEFTCVSSAKL 

CNGLPVLYIRELLLNPPSYEIASKIQATCKLMSSVTCSIPEFTCVSSAKL 

FGGLPSLYIRDLLLNPPSFDVASSVQEACRLMGSITCSIPEFTCIPAAKL 

CSGLPVLYIRDLLLNPPAYEISSDIQEACRLMMSVTCSIPDFTCISSAKL 

C GLPVLYIRDLLLNPPSYEIASKIQETCKLMSSVTCSIPEFTCVSSAKL 

451 500 

VKLLEQREAN Y I E FCRI KNVL DDVLHMHRHAELVE I LKLLMDPTWVATGL 

VKLLEWREVNHMEFCRIKNVLDEILHMYKTSELNEILKNLIDPTWATTGL 

VKLLEWREVNHMEFCRIKNVLDEILQMYSTSELNEILKHLIEPTWVATGL 

VKLLESKEVNHIEFCRIKNVLDEVLFMGSNAELSAILNKLLDPAAIVTGF 

VKLLELREANHVEFCKIKSMVEEILQLYRNSELRAIVELLMDPTWVATGL 

VKLLE REVNHIEFCRIKNVLDEIL MYR SEL EILK LIDPTWVATGL 

501 550 

KIDFDTFVNECHWASDTIGEMISLDENESHQISIVSKCDNVPNEFFYDMESS 

DIDFETLVSGCEVASSKISEIISLDGGN-DQKINSLSIIPYEFFEDTESK 

EIDFETLVAGCEIASSKIGEIVSLDDEN-DQKINSFSFIPHEFFEDMESK 

KVEADILVNECSFISQRIAEVISLGGES-DQAITSSEYIPKEFFNGMESS 

KVDFDTLVNECGKISCRISEIISVHGEN-DQKISSYPIIPNDFFEDMELL 

KIDFDTLVNEC AS KISEIISLDGEN DQKISS IP EFFEDMES 

551 600 

WRGRVKGIHIEEEITQVEKSAEALSLAVAEDFHPIISRIKATTASLGGPK 

WKGRIKRVHIDEVFTAVQKAAEVLHIAVTEDFVPVVSRVKATIAPLGGPR 

WKGRIKRIHIDDVFTAVEKAAEALHIAVTEDFVPVVSRIKAIVAPLGGPK 

WKGRVKRVHAEEEFSNVDIAAEALSTAVIEDFLPIISRVKSVMSSNGSSK 

WKGRVKRIHLEEAYAEVEKAADALSLAITEDFLPIISRIRATMAPLGGTK 

WKGRVKRIHIEE FT VEKAAEALSIAVTEDFLPIISRIKATMAPLGGPK 

601 650 

GEIAYAREHESVWFKGKRFTPSIWAGTAGEDQIKQLKPALDSKGKKVGEE 

GEISYAREHEAVWFRGKRFTPSLWSGSPGEEQIKQLRHALDSKGKRVGEE 

GEISYAREQEAVWFKGKRFTPNLWAGSPGEEQIKQLRHALDSKGRKVGEE 

GEISYAKEHESVWFKGRRFTPNVWANTPGELQIKQLKPAIDSKGRKVGEE 

GEILYAREHGAVWFKGKRFVPTVWAGTAGEEQIKQLRPALDSKGKKVGEE 

GEISYAREHEAVWFKGKRFTPSLWAGTPGEEQIKQLRPALDSKGKKVGEE 

651 700 

WFTTPKVEIALVRYHEASENAKARVLELLRELSVKLQTKINVLVFASMLL 

WFTTPKVEAALTRYHEANAKATERVLEILRELATELHYSINILVFSSTLL 

WFTTPKVEAALTRYHEANAKAKERVLEILRGLAAELQYSINILVFSSMLL 

WFTTIKVENALTRYHEACDNAKRKVLELLRGLSSELQDKINVLVFCSTML 

WFTTMRVEDAIARYHEASARAKSRVLELLRGLSSELLSKINILIFASVLN 

WFTTPKVE ALTRYHEA AKAK RVLELLRGLSSELQ KINILVFASMLL 
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701 750 

VISKALFSHACEGRRRKWVFPTLVGFSLDEGAKPLDGASRMKLTGLSPYW 
VITKALFAHASEGRRRRWVFPTLAESNGFEDVKSSDKIHGMKIVGLAPYW 
VIAKALFAHASEGRRRRWVFPTLVESHGFEDVKSLDKTHGMKISGLLPYW 
IITKALFGHVSEGRRRGWVLPTISP--LCKDNVTEEISSEMELSGTFPYW 
VIAKSLFSHVSEGRRRNWIFPTITQFNKCQDTEALNGTDGMKIIGLSPYW 
VITKALFAHASEGRRRRWVFPTL ED KSLD T GMKISGLSPYW 

751 800 
FDVSSGTAVHNTVDMQSLFLLTGPNGGGKSSLLRSICAAALLGISGLMVP 
FHIAEG-IVRNDVDMQSLFLLTGPNGGGKSSLLRSICAAALLGICGLMVP 
FHIAEG-WRNDVDMQSLFLLTGPNGGGKSSFLRSICAAALLGICGLMVP 
LDTNQGNAILNDVHMHSLFILTGPNGGGKSSMLRSVCAAALLGICGLMVP 
FDAARGTGVQDTVDMQSMFLLTGPNGGGKSSLLRSLCAAALLGMCGFMVP 
FDIA G AV NDVDMQSLFLLTGPNGGGKSSLLRSICAAALLGICGLMVP 
801 850 
AESACIPHFDSIMLHMKSYDSPVDGKSSFQVEMSEIRSIVSQATSRSLVL 
AESAVIPYFDSITLHMKSYDSPADKKSSFQVEMSELRSIIGGTTKRSLVL 
AESALIPYFDSITLHMKSYDSPADKKSSFQVEMSELRSIIGGTTNRSLVL 
AASAVIPHFDSIMLHMKAYDSPADGKSSFQIEMSEIRSLVCRATARSLVL 
AESAVIPHFDSIMLHMKSYDSPVDGKSSFQIEMSEIRSLITGATSRSLVL 
AESAVIPHFDSIMLHMKSYDSPADGKSSFQVEMSEIRSII GATSRSLVL 
851 900 
IDEICRGTETAKGTCIAGSVVESLDTSGCLGIVSTHLHGIFSLPLTAKNI 
VDEICRGTETAKGTCIAGSIIETLERIGCLGVVSTHLHGIFTLPLNIKST 
VDEICRGTETAKGTCIAGSIIETLDGIGCLGIVSTHLHGIFTLPLNKKNT 
IDEICRGTETAKGTCIAGSIIERLDNVGCIGIISTHLHGIFDLPLSLHNT 
IDEICRGTETAKGTCIAGSVIETLDEIGCLGIVSTHLHGIFDLPLKIKKT 
IDEICRGTETAKGTCIAGSIIETLD IGCLGIVSTHLHGIFTLPL IKNT 
901 950 
TYKAMGAENVEGQTKPTWKLTDGVCRESLAFETAKREGVPESVIQRAEAL 
VHKAMGTTCIDGQILPTWKLTDGVCKESLAFETAIREGIPEPIIRRAECL 
VHKAMGTTSIDGQIMPTWKLTDGVCKESLAFETAKREGIPEHIVRRAEYL 
DFKAMGTEIIDRCIQPTWKLMDGICRESLAFQTARKEGMPDLIIRRAEEL 
VYKAMGAEYVDGQPIPTWKLIDGICKESLAFETAQREGIPEILIQRAEEL 
VHKAMGTE IDGQIIPTWKLTDGVCKESLAFETAKREGIPE IIRRAE L 
951 1000 

YLSVYAK DASAEVVKPDQIITSSNN DQQIQKPV 

YKSVYA EENFPNEEKFSTCNNLNNLNTTSLY SKGFLSGA 

YQLVYAKEMLFAENFPNEEKFSTCINVNNLNGTHLH SKRFLSGA 

YLAMSTN SKHTSSAVHHEISIANSTVNSLVEKPNYLRNGLELQS 

YNSAYGNQIPRKIDQIRPLRSDIDLNSTDNSSDQLNGTRQIALDSSTKLM 
Y SVYA EK S INI NL TTSL A 

1001 1050 

SSERSLEKDLAKAIVKICGKKMIEP EAIECLSIGARELPPP 

NQMEGFRQEVERAITVICQDYIMERKNKKIALELPEIKCLLIGKREQPPP 
NQMEVLREEVERAVTVICQDHIKDLKCKKIALELTEIKCLIIGTRELPPP 
GSFGLLRKEIESWTTICKKKLLDLYNKRSISELIEWCVAVGAREQPPP 
HRMGISSKKLEDAICLICEKKLIELYKMKNPSEMPMVNCVLIAAREQPAP 
M ILRKELERAITVIC KKIIEL KK EL EI CLLIGAREQPPP 
1051 1100 
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STVGSSCVYVMRRPDKRLYIGQTDDLEGRIRAHRAKEGLQGSSFLYLMVQ 
SVVGSSSVYVIFTPDKKLYVGETDDLEGRVRRHRLKEGMDEASFLYFLVP 
SVVGSSSVYVMFRPDKKLYVGETDDLEGRVRRHRLKEGMHDASFLYFLVP 
STVGRSSIYVIIRRDSKLYIGQTDDLVGRLSAHRSKEGMQDATILYILVP 
STIGASSVYIMLRPDKKLYVGQTDDLEGRVRAHRLKEGMENASFLYFLVS 
STVGSSSVYVM RPDKKLYVGQTDDLEGRVRAHRLKEGM DASFLYFLVP 
1101 1150 
GKSMACQLETLLINQLHEQGYSLANLADGKHRNFGTSSSLSTSDVVSIL- 

GKSLACQFESLLINQLSSQGFQLSNMADGKHRNFGTSNLYA 

GKSLACQFESLLINQLSGQGFQLSNIADGKHRNFGTSNLYT 

GKSIACQLETLLINQLPLKGFKLINKADGKHRNFGISLVPGEAIAA 

GKSIACQLETLLINQLPNHGFQLTNVADGKHRNFG 

GKSIACQLETLLINQL QGFQLSNIADGKHRNFGTS L 
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